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(54) DECORATIVE MATERIAL AND ITS MANUFACTURE 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a decorative material to be 
printed cleariy and delicately with high flexibility and strength and 
satisfactory moldability at the time of heating and pressurizing. 
SOLUTION: This decorative material is manufactured by preparing a 
decorative sheet 1 obtained by decorating a base material sheet 
containing reactive component including monomer or prepolymer 
chemically bonded by any of addition reaction, condensation 
reaction or polyaddrtion reaction with thermosetting resin 
component molecule in thermoplastic resin, preparing composition 2 
containing fibrous reinforcing material in uncured resin of 
thermosetting resin, then superposing the sheet 1 and the 
composition 2. heating and pressurizing it in molds 11. 12 of 
predetermined shape to cure the composition, thereby forming a 
molding of a predetermined shape, and simultaneously adhesively 
integrating the sheet with the molding. 
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* NOTICES * 




Japan Patent Office is not responsible for any 
daoages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.3MaMc shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It comes to carry out laminating adhesion of the ornament sheet on the front fiace of the Plastic solid 
which consists of a hardened material of the thermosetting resin reinforced with fiber reinforcing materials. In 
thermoplastics this ornament sheet A thermosetting resin component molecule and an addition reaction. It consists 
of what performed ornament processing to the base material sheet containing the reactant component which 
consists of the monomer or prepolymer of an organic compound which can carry out a chemical bond by the 
condensation reaction or the polyaddrtion reaction. Makeup material characterized by this reactant component and a 
thermosetting resin component coming to carry out a chemical bond mutually in the interface. 

[Claim 2] While preparing the ornament sheet which comes to give ornament processing for the base material sheet 
containing the reactant component which consists of the monomer or prepolymer which can carry out a chemical 
bond to a thermosetting resin component molecule by the addition reaction, the condensation reaction, or the 
polyaddition reaction into thermoplastics The constituent containing fiber reinforcing materials is prepared into the 
non-hardened material of thermosetting resin. Subsequently By carrying out the adhesion unification of this 
ornament sheet and this Plastic solid at the same time heat and pressurize these ornament sheet and a non- 
hardened constituent with the mold of superposition and a predetermined configuration, it makes this constituent 
harden and it makes it the Plastic solid of a predetermined configuration The process of the makeup material 
characterized by taking out this layered product from a mold the makeup material which consists of both layered 
product, nothing, and after an appropriate time. 



[Translation done.] 
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♦ NOTICES * 




Japan Patent Office is not responsible for any 
daoages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.4aM»ie shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the makeup material fabricated by SMC (Seet molding compound), 

BMC (Bulk molding compound), etc. and its manufacture approach. 

[0002] 

[Problem(s) to be Solved by the Invention] Although the approach (for example, reference, such as JP.48-12876,A 
and JP.5 1-20951, A) of carrying out the shaping coincidence unification of titanium paper, a nonwoven fabric, cloth, 
the impregnated paper, etc. is conventionally learned as an approach of manufacturing fiber assistant ignition 
hardenability makeup material (FRP) with a pattern this approach — ** — to which does not have ** moldability 
which cannot perform clear printing, and which ♦* tear etc. tends to produce, and a configuration is restricted — 
there is a fault said that the adhesive variation by process conditions, such as temperature and a pressure, is large 
since it is adhesion of a physical anchor effect 

[0003] Moreover, although the approach of the melting temperature which printed backing a nonwoven fabric with 2 
liquid hardening mold polyurethane resin adhesive to the plastic film more than FRP molding temperature, and 
making this sheet uni^ at the time of shaping was also taken so that it might be indicated by JP.7-6091 1,A, by this 
approach, there was a trouble that the quality of a nonwoven fabric was unstable to the top where the process of 
backing is complicated, and cost reached it highly by formation nonuniformity etc. 

[0004] Moreover, as an option, so that it may be indicated by JP,56-72930.A etc. Although an adhesive property 
with SMC resin is good, namely, the method of making the makeup sheet using melting, the plastic film which 
becomes soft, or swells and dissolves of the component of SMC, or printing ink unify at the temperature at the time 
of SMC shaping at the time of shaping is also learned By this approach, there is a trouble that a printing layer is 
passed with the heat at the time of heat curing of SMC or the stress at the time of a flow, and a defect comes out. 
[0005] Highly, the place which this invention is made in view of the above troubles, and is made into the purpose has 
a good moldability, and that of adhesion with a Plastic solid and an ornament sheet is good, and the flexibility at the 
time of heating and pressurization and reinforcement are to offer the makeup material which can perform clear and 
delicate printing, and its manufacture approach. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the makeup material of this 
invention It comes to carry out laminating adhesion of the ornament sheet on the front face of the Plastic solid 
which consists of a hardened material of the thermosetting resin reinforced with fiber reinforcing materials. In 
thermoplastics this ornament sheet A thermosetting resin component molecule and an addition reaction. It consists 
of what performed ornament processing to the base material sheet containing the reactant component which 
consists of the monomer or prepolymer of an organic compound which can carry out a chemical bond by the 
condensation reaction or the polyaddition reaction. It is characterized by this reactant component and a 
thermosetting resin component coming to carry out a chemical bond mutually in the interface. 
[0007] In thermoplastics the above-mentioned makeup material A thermosetting resin component molecule and an 
addition reaction. While preparing the ornament sheet which comes to give ornament processing for the base 
material sheet containing the reactant component which consists of the monomer or prepolymer which can carry 
out a chemical bond by the condensation reaction or the polyaddition reaction The constituent containing fiber 
reinforcing materials is prepared into the non-hardened material of thermosetting resin. Subsequently By carrying 
out the adhesion unification of this ornament sheet and this Plastic solid at the same time heat and pressurize 
these ornament sheet and a non-hardened constituent with the mold of superposition and a predetermined 
configuration, it makes this constituent harden and it makes it the Plastic solid of a predetermined configuration It is 
manufactured by taking out this layered product from a mold the makeup material which consists of both layered 
product, nothing, and after an appropriate time. 

[0008] The reactant component which carries out a chemical bond to the component of a thermosetting resin 
Plastic solid into the ornament sheet of thermoplastics is made to contain, and the reactant component contained 
on the sheet carries out reaction adhesion with thermosetting resin, and enables it to unify by this invention as 
mentioned above in the case of the hardening reaction at the time of shaping. 
[0009] 

[Embodiment of the Invention] what can bear the heat (a maximum of about 150 degrees C) at the time of shaping 
(at namely, the time of FRP shaping) as thermoplastics — it is — melting temperature (or melting point) — the 
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SMC molding temperature — '^^n — in addition — and from the point of a shee^^roldability, the following [ the 
SMC molding temperature ] have desirable BIKATTO softening temperature. Moreover, what has neither the 
dissolution nor swelling by the component in SMC is chosen. And what has concealment nature or transparency 
according to an application is used for a base material sheet. Specifically, fluororesin, such as polyolefines, such as 
thermoplastic polyester, such as polyethylene terephthalate (PET) which carried out biaxial extension, polybutylene 
terephthalate (PBT), and polyarylate, polyethylene (RE), a PORIPIRO pyrene (PP), the poly methyl pentene. and 
thermoplastic elastomer olefin, polyvinyl fluoride, polyvinylidene fluoride, and an ethylene tetrafluoroethytene 
copolymer, silicon resin, Vinylon. nylon, a polyvinyl chloride (PVC). an acrylic, a polycarbonate, an ethylene- 
vinylalcohol copolymer, etc. are mentioned. These sheets may use what carried out the laminating more than two- 
layer also by the monolayer. Sheet thickness is usually about 20-300 micrometers. Although a suitable thing is 
chosen according to the molding temperature of SMC, and a shaping configuration from these sheets, especially in 
the case of the curved surface where molding temperature has curvature only in an one direction like a flat surface 
or a cylindrical shape in 1 50 degrees C and a shaping configuration, for example, the biaxial extension PET sheet of 
25-200-micrometer thickness is suitably used from the point of thermal resistance and reinforcement. Easily- 
adhesive processing of corona discharge treatment etc., drilling of the micropore for extracting the air between 
SMC. etc. may be given to these thermoplastics sheets if needed. Moreover, in order to make the weatherability of 
the sheet itself or FRP [ directly under ] improve, light stabilizer, such as ultraviolet ray absorbents, such as 
benzotriazol and particle cerium oxide, and a hindered amine system radical scavenger, may be added in a sheet. 
[001 0] As a monomer, the following are mentioned among the organic compounds contained for a reactant 
component. 

** Vinyl system monomers, such as styrene, alpha-methyl SUCHIN, a divinylbenzene, vinyltoluene. vinyl acetate, and 
an acrylic acid (meta). 

♦* Monofunctionai (meta) acrylate, such as methyl (meta) acrylate, 2-ethylhexyl (meta) acrylate. and phenoxy ethyl 
(meta) acrylate. Moreover, they are diethylene-glycol (meta) acrylate, propylene GURIKORUJI (meta) acrylate, 
TORIMECHIRU pro pantry (meta) acrylate, trimethylol propane ethylene OKISAIDOTORI (meta) acrylate. 
dipentaerythritol PENTA (meta) acrylate. dipentaerythritol hexa (meta) acrylate, etc. as polyfunctional monomer. 
However, acrylate (meta) is a thing with acrylate or methacrylate. 

^ Isocyanates, such as tolylene diisocyanate. xylenediisocyanate, hexamethylene di^isocyanate. and isophorone 

diisocyanate. 

** In addition to this. 

[001 1] As a prepolymer, the following are mentioned among the organic compounds contained for a reactant 
component. 

♦* Acrylate (meta) prepolymers, such as urethane (meta) acrylate, polyester (meta) acrylate, epoxy (meta) acrylate, 
and triazine (meta) acrylate. 
♦* The adduct of said isocyanate, a polymer, 
Diailyl phthalate prepolymer. 

** The prepolymer which has a cationic polymerization nature functional group. For example, the prepolymer of vinyl 
ether system resin, such as epoxy system resin, such as a bisphenol mold epoxy resin and a novolak mold epoxy 
compound, fatty-acid system vinyl ether, and aromatic series system vinyl ether 
** In addition to this. 

[0012] What can carry out a chemical bond to the non-hardened component molecule of the thermosetting resin to 
be used by one reaction of an addition reaction, a condensation reaction, and a polyaddition reaction is chosen from 
these monomers or pre HORIMA. The example of the combination is shown in Table 1. In addition, generally one and 
the match of the constituent of the non-hardened material of thermosetting resin are effective. Moreover, although 
one kind of these reactivity component is good, two or more kinds can also be made to contain. 



:ooi3] 

Table 1] 























[0014] as the gestalt of content into the thermoplastics sheet of a reactant organic compound — two kinds, mixing 
(compatibility-izing) and copolymerization-izing. — it is . A mixed typical example is the case where carried out the 
reactant organic compound of the polyvinyl chloride, and the monomer or prepolymer of acrylate (meta) is used as 
thermoplastics, and in the sheet which produced both mixture, since this reactant compound functions as a 
plasticizer (reaction plasticizer) at the time of unreacted. it is contributed also to improvement in a moldability. 
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ipfSVcopolymerization-izing. the case where carry oo^oi 



Moreover, as a typical exampfSVcopolymerization-izing. the case where carry oc^copolymerization of both and it 
considers as acrylonitrile-butadiene-styrene copolymer is mentioned, using a styrene monomer as a reactant 
organic compound, using an acrylonitrile-butadiene copolymer as thermoplastics. Furthenmore. when a 
thermoplastics sheet and compatibility have the copolymer Itself, this copolymer can also be mixed in a 
thermoplastics sheet. For example, the case where Butadiene Styrene is mixed to this is mentioned, using Fori 
methacrylic acid methyl as thermoplastics. 

[001 5] As thermosetting resin, an unsaturated polyester resin, vinyl ester resin, diailyl phthalate resin, heat-curing 
mold acrylic resin, melamine resin, an epoxy resin. 2 liquid hardening mold polyurethane resin, etc. are mentioned. 
[001 6] In order to make makeup material (mold goods) from these thermosetting resin, the nonHiardened 
constituent which added various additives to what added the cross linking agent, the polymerization initiator, or the 
reaction accelerator catalyst to the monomer or prepolymer (oligomer is also included) of these resin first If needed 
in addition to this with fiber reinforcing materials is prepared. There is a gestalt of SMC or BMC as a gestalt of this 
nonHiardened constituent. 

[001 7] And as shown in drawin g 1 (a), the ornament sheet 1 and the non-hardened constituent 2 are piled up and 
inserted into the die (a punch 1 1 and female mold 1 2) of a predetermined configuration. As shown in drawing 1 (b). a 
mold is closed and pressurized [ heat and ], the front face of Flastic solid 3 carries out the adhesion unification of 
the ornament sheet 1 at the same time It uses the non-hardened constituent 2 as solid Plastic solid 3 bridge 
formation or by carrying out a polymerization and making it harden, and makeup material as shown in drawing 1 (c) is 
obtained. In that case, a chemical bond is produced by one reaction of an addition reaction, a polymerization 
reaction, and a polyaddition reaction in the molecules of the reactant component in the ornament sheet 1, and a 
non-hardened constituent, it cheats to them, and the adhesive strength between the ornament sheet 1 and Plastic 
solid 3 is reinforced. 

[0018] If SMC which is the typical gestalt of a non-hardened constituent is explained in full detail, the Ingredient of 
SMC will consist of thermosetting resin which kneaded fiber reinforcing agents, such as a glass fiber and a carbon 
fiber, the catalyst, the bulking agent, the release agent, etc. The thermosetting resin used usually has the typical 
prepolymer of unsaturated polyester. As a fiber reinforcing agent, the staple fiber of a glass fiber is usually used. 
The content of this glass fiber is usually 1 0 - 70 % of the weight. As a bulking agent, powder, such as a calcium 
carbonate, a barium sulfate, and an aluminum hydroxide, is used. Zinc stearate etc. is used as a release agent. In 
addition, pigments, such as hardening accelerator catalysts, such as polymerization initiators (curing catalyst), such 
as cross linking agents, such as reaction diluents, such as a styrene monomer and a polyfunctional acrylate (or 
methacrylate) monomer, isocyanate. and an amine, a benzoyl peroxide, methyl ethyl ketone peroxide, t butyl par 
PENZO eight, and an organic sulfonate, naphthenic-acid cobalt, and manganese naphthenate. a titanium dioxide, and 
carbon black, etc. are added if needed. 

[0019] Although the ornament processing performed to a base material sheet is possible also for kneading and giving 
coloring agents, such as a color and a pigment, to this sheet Itself, generally gravure, silk screen printing, etc. 
perform and printing patterns are a grain shank, a grain shank, a texture shank, an alphabetic character, a 
geometrical pattern, whole surface solid, etc. When there is the need of concealing FRP mold goods, a whole surface 
solid layer is further prepared in the FRP (SMC) side of a pattern, and the high pigment of concealment nature, such 
as a titanium dioxide and carbon black, is added in the whole surface solid layer. Printing ink consists of various 
pigments (or color) and binder resin. A binder is suitably chosen from 2 liquid hardening mold urethane, an acrylic, 
polyester, a vinyl chloride vinyl acetate copolymer, cellulose system resin, a polyvinyl butyral, etc.. and is used. 
Moreover, as ornament processing, metal thin films, such as aluminum and chromium, may be formed by vacuum 
evaporationo, sputtering, etc. In this case, the shape of the whole surface or a pattern has as a metal thin film. As 
long as a base material sheet is transparent, the printing pattern layer metallurgy group thin film given as ornament 
processing may be given to the front face of this sheet, or may be given to a rear face (thermosetting resin side). 
However, the laminating of the thermoplastics sheet which contains the reactant component of said presentation on 
this ornament processing is further carried out so that the chemical bond of the component in thermosetting resin 
and the reactant component in this sheet may not be barred. 

[0020] The protective layer which consists of synthetic resin further may be formed on the front face of an 
ornament sheet if needed. This protective layer chooses a transparent (coloriessness or coloring) thing so that an 
ornament layer can be looked at through a fluoroscope. When thinking a moldability as Important and thinking 
physical properties, such as surface abrasion-proof nature and chemical resistance, as important as resin, using 
thermoplastics, hardenability resin, such as thermosetting resin and ionizing-radiation hardenability resin, is used. 
Although what is necessary is just to decide thickness suitably according to a military requirement, it is usually 
about 1-100 micrometers. The aforementioned resin is used as thermoplastics. However, when using for a 
protective layer, it is not necessary to add a reactant component. As thermosetting resin, 2 liquid hardening mold 
polyurethane resin, an epoxy resin, an unsaturated polyester resin, etc. have the monomer of polyfunctional partial 
saturation (meta) acrylate. or a typical prepolymer as ionizing-radiation hardenability resin. In addition, as ionizing 
radiation, ultraviolet rays or an electron ray is usually used. 

[0021] As an application of makeup material (mold goods), the interior material of vehicles, such as housing 

machines, such as interior material of a building, an organ bath, a washstand, and a kitchen instrument, a car, and a 

vessel, etc. is mentioned. 

[0022] 

[Example] 
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snWrwas produced as follows. That is, after carryin^Wt g 



(Example 1) The ornament sril^was produced as follows. That is, after carryin^Wt gravure of the pattern to a 
transparent biaxial extension polyethylene terephthalate sheet ("A4100" by Toyobo. 25-micrometer thickness) using 
the ink (product made from a THE ink tech "NL-ALFA ink'O which uses 2 liquid hardening mold polyurethane as a 
binder, the adhesives (''E-295'' by Oainichiseika Colour & Chemicals Mfg.) of 2 liquid hardening polyurethane resin 
were used for the printing side, and dry laminate of the acrylonitrile-styrene-butadiene-rubber copolymer sheet 
("A403" made from 3 treasure resin industry 20(>-micrometer thickness) was carried out. 

[0023] the ABS side of this onnament sheet — SMC ("RIGORAKKU SMC" by Showa High Polymer — ) t-butyl par 
benzoate as a polymerization initiator to an unsaturated-polyester-resin prepolymer 1 % of the weight. Add a 
styrene monomer as a reactivity [ a cross linking agent-cum-] diluent, and naphthenicacid cobalt is added as a 
hardening accelerator catalyst 3% of the weight. After installing superposition and these in a die so that what mixed 
the glass staple fiber 30% of the weight to this may be touched, they are the molding temperature of 150 degrees C. 
and compacting pressure 90 kgf/cm2. While heating and pressurizing for 180 seconds and stiffening SMC. the 
adhesion unification of both was carried out. Thereby, the makeup material for wall surface panels which carried out 
die' pressing of the shape of toothing to the front ^ce. and used it as it was obtained. There were also no defects of 
an ornament sheet, such as a tear, and the adhesive property of a Plastic solid and an ornament sheet was also 
good. Moreover, when exfoliation of an ornament sheet was tried, it fractured in the sheet layer, and it did not 
exfoliate in the interface of a sheet and a Plastic solid. 

[0024] (Example 1 of a comparison) The tissue which carried out gravure of the pattern to the titanium paper 
("PMIIP" by Kohjin and basis-weight 60 g/m2) into which diallyl phthalate resin was infiltrated using the ink which 
uses nrtrocelfulose as a binder was prepared. When fabricated at the same process as the above-mentioned 
example 1 using this tissue, the tissue was beaten by part for concave heights and it became the makeup material 
which spoiled the appearance. 

[0025] (Example 2) The ornament sheet was produced as follows. That is. after carrying out gravure of the pattern 
to an acrylic original fabric (the colored acrylic film of a polymethylmethacrylate system, styrene-butadiene-rubber 
copolymer rubber 20 weight section addition, 5CHmicrometer thickness) using the ink (product made from Showa ink 
industry "** X") which uses mixture of an acrylic and a vinyl chloride vinyl acetate copolymer as a binder, the heat 
welding lamination (doubling embossing) was performed through the transparence acrylic (the transparence acrylic 
film of a polymethylmethacrylate system. 50-micrometer thickness), and the pattern (ornament) layer in between. 
[0026] After installing superposition and these in a die so that the coloring original fabric side of this ornament sheet 
may touch SMC (thing which made the "SEREKU tea mat" by Takeda Chemical Industries, and the unsaturated- 
polyester^resin prepolymer system contain a styrene copolymer as a reactant diluent), they are the molding 
temperature of 145 degrees C, and compacting pressure 86 kgf/cm2. While heating and pressurizing for 240 seconds 
and stiffening SMC, the adhesion unification of both was carried out. Thereby, the makeup panel for bathroom floor 
lines which carried out the allocated type of the shape of toothing to the front face was obtained. There were also 
no defects of an ornament sheet, such as a tear, and the adhesive property of a Plastic solid and an ornament sheet 
was also good. Moreover, when exfoliation of an ornament sheet was tried, it fractured in the sheet layer, and it did 
not exfoliate in the interface of a sheet and a Plastic solid. 

[0027] (Example 2 of a comparison) The ornament sheet was produced as follows. That is, after carrying out gravure 
of the pattern to a coloring polyvinyl chloride resin sheet (a plasticizer is the dioctyl phthalate 20 weight section and 
80-micrometer thickness) using the ink (product made from Showa ink industry "** X") which uses mixture of an 
acrylic and a vinyl chloride vinyl acetate copolymer as a binder, the heat welding lamination (doubling embossing) 
was performed through the transparence polyvinyl chloride resin sheet (a plasticizer is the dioctyl phthalate 20 
weight section and 80-micrometer thickness) and the pattern layer in between. 

[0028] It fabricated at the same process as an example 2 using this ornament sheet Although the ornament sheet 
was not torn in the Plastic solid whole region, when the ornament sheet was exfoliated, it exfoliated in the interface 
of a sheet and a Plastic solid. 
[0029] 

[Effect of the Invention] As explained above, according to this invention, the flexibility at the time of heating 
pressurization and reinforcement are high harder [ which is using thermoplastics for a base material sheet ]. and it 
can follow it in the shape of [ of metal mold ] toothing. Moreover, since the molecule of the constituent of 
thermosetting resin and the molecule of a reactant component carry out a chemical bond by having made the base 
material sheet contain a reactant component, it can paste up firmly. Furthermore, compared with paper, a nonwoven 
fabric, etc., clear and delicate printing can be performed to a base material sheet. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
danages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.aMeaME shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is process drawing for explaining the procedure of manufacturing makeup material. 
[Description of Notations] 

1 Ornament Sheet 

2 Non-Hardened Constituent 

3 Plastic Solid 

11 Punch 

12 Female Mold 



[Translation done.] 
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